ABSTRACT Sixty patients with a first acute myocardial infarction and no current treatment with cardioactive drugs were included in a prospective study of the relationship between serum potassium concentration and the early occurrence of ventricular tachycardia and premature ventricular contractions (PVCs). Serum potassium level (range 2.5 to 5 mmol/liter) was estimated 3.8 + 2.5 hr (mean + SD) after the onset of the infarction, and Holter monitoring was performed during the subsequent 12 hr. In multivariate analysis, serum potassium level was negatively and age positively related to ventricular tachycardia. Among the subclasses of PVCs (frequent unifocal, multifocal, couplets, bigeminy), serum potassium concentration was negatively related to the frequent unifocal subclass; hypertension was related to couplets and to the presence of any of the subclasses, and serum aspartate aminotransferase concentration was related to multifocal PVCs. Heart failure leading to death was related to all subclasses of PVC. Serum potassium concentration is an independent inverse predictor of the occurrence of ventricular tachycardia and frequent unifocal PVCs early in acute myocardial infarction. Circulation 71, No. 4, 645-649, 1985. LOW CONCENTRATIONS of serum potassium or serum magnesium on admission to the hospital have been associated with an increased occurrence of ventricular arrhythmias in patients with acute myocardial infarction. [1] [2] [3] [4] [5] [6] This association has been shown for ventricular arrhythmias occurring around the time of hospital admission' 5 rather than later during the infarction." 4,6 However, the patients have been grouped according to arbitrary points between low and normal electrolyte levels, or they have been divided into subgroups based on electrolyte measurements organized into arbitrary ranges of measured values. None of the studies has assessed the relative importance of serum potassium and magnesium concentrations for arrhythmias. Other variables that may influence the frequency of arrhythmias have often not been reported, and treatment with digitalis may have confounded the relationship between electrolytes and arrhythmias.
LOW CONCENTRATIONS of serum potassium or serum magnesium on admission to the hospital have been associated with an increased occurrence of ventricular arrhythmias in patients with acute myocardial infarction. [1] [2] [3] [4] [5] [6] This association has been shown for ventricular arrhythmias occurring around the time of hospital admission' 5 rather than later during the infarction." 4, 6 However, the patients have been grouped according to arbitrary points between low and normal electrolyte levels, or they have been divided into subgroups based on electrolyte measurements organized into arbitrary ranges of measured values. None of the studies has assessed the relative importance of serum potassium and magnesium concentrations for arrhythmias. Other variables that may influence the frequency of arrhythmias have often not been reported, and treatment with digitalis may have confounded the relationship between electrolytes and arrhythmias.
This prospective study was undertaken to examine serum potassium and serum magnesium levels as continuous variables and to evaluate their relationship to early ventricular arrhythmias in patients with acute myocardial infarction. Statistical analysis with stepwise logistic regression to select predictor variables for the arrhythmias was used to overcome some of the previous limitations of assessing the relationship of these electrolytes with arrhythmias.
Patients and methods
This was a prospective study of 60 patients admitted to our coronary care unit within 12 hr of the onset of symptoms of a first acute myocardial infarction. The patients gave informed consent to participate in the study. The (<5%).
The arrhythmias considered for study were: (1) ventricular tachycardia, defined as three or more consecutive ventricular complexes at a rate of greater than 120 beats/min. and (2) premature ventricular contractions (PVCs), subclassed as frequent (>5 isolated unifocal beats/min), bigeminy (alternate sinus and ventricular beats), multifocal (multifocal beats in the same hour of recording), couplets (two consecutive ventricular beats, R-on-T according to R -R' R-T <0.85). and overall frequency (total number of PVCs in the recording divided by the number of analyzable hours and expressed as the number per hour).
Statistical analysis. All tests presented in this report were two-tailed; p values below .05 were considered significant.
Stepwise logistic regression9 (BMDP statistical software"') was used when the dependent variable (arrhythmia) was a dichotomy. Stepwise regression1' was used to analyze the relationship between the various independent variables and the total number of PVCs. Linear regression analysis was used to correlate serum potassium and serum magnesium concentrations.
Results
Values are expressed as mean + SD. The various ventricular arrhythmias are analyzed in the tables and figures as "present"' or "absent"' in each patient. The number of hours from the onset of symptoms of infarction to hospital admission for the total of 60 patients (54 men) was 3.8 + 2.5. The mean age was 66.1 + 9.7 years. Twenty-six patients had anterior wall infarction and 29 inferior wall; five had infarction of uncertain location. The mean peak serum aspartate aminotransferase level was 246 ± 135 U/liter (4.108 -2.255 lukat/liter). The mean serum potassium and magnesium levels were 3.86 ± 0.56 and 0.76 + 0.09 mmol/liter, respectively. There was no relationship between serum potassium and serum magnesium concentrations (r = .16, n = 60, NS). Table 1 shows the demographic and clinical characteristics of the patients analyzed as continuous or discrete variables as appropriate to select those with a significant relationship to ventricular tachycardia. This arrhythmia was inversely related to serum potassium and magnesium concentrations and was related to hypertension and cardiomegaly by univariate analysis. (table 1) , and there were no other deaths during the hospital stay. Two deaths occurred within 24 hr of admission, and the others occurred between 4 and 10 days after admission. Only two of the patients who died of heart failure had evidence of this during the 12 hr monitoring for arrhythmias, and one died within 24 hr of admission. Figure 1 shows the predicted probability of ventricular tachycardia at the various serum potassium levels. The lowest probability of ventricular tachycardia (0. 10 to 0.22) was found at serum potassium levels above 4 mmol/liter; below this there was a steady rise to the highest probability (0.68) at serum potassium 2.5 mmol/liter. Figure 2 shows the individual serum potassium concentrations for patients with and without ventricular tachycardia.
.: 5 The variables shown in table 1 were analyzed to determine the relationships to the subclasses of PVCs and to the presence or absence of any of the subclasses. In the univariate analysis, diuretics, hypertension, corrected QT interval, and death from heart failure were related to the presence or absence of any of the subclasses of PVCs. Table 2 shows the p values of the summary multivariate analysis. All the subclasses of PVCs were significantly related to death from heart failure; only frequent unifocal PVCs were related to serum potassium level, and none of the subclasses was related to serum magnesium. R-on-T in the electrocardiogram was observed in only three (5%) of the 60 patients and was therefore not included as a dependent variable in the statistical analysis. Only two patients had diabetes, and this condition was therefore not in- Hypertension was related to subclasses of PVCs. This is more likely to have been due to hypertensive cardiac disease than to side effects of drug treatment, since diuretics, which were the most commonly used antihypertensive agents, were not associated with the occurrence of PVCs.
The clinical relevance of the observed relationship between serum potassium concentration and ventricular tachycardia and frequent unifocal PVCs remains to be determined. The purpose of our study was to relate serum potassium level among other variables to ventricular arrhythmias. However, other studies have related ventricular arrhythmias detected in the acute phase of myocardial infarction to a worsened prognosis of the patients.2) In a study of 1074 patients with acute myocardial infarction, low (as compared with normal) serum potassium levels on admission to hospital were linked with an increased occurrence of ventricular fibrillation but not with an increased 3 month mortality.' '5 Our results confirm that low serum potassium levels are associated with electrical instability. Even though this does not appear to alter the prognosis of hospitalized patients, the role of serum potassium vs electrical instability and sudden death in the prehospital phase of acute myocardial infarction needs to be clarified.
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